SEQUENCE LISTING 

•« 

<110> Hoch, James 

Dartois , Veronique 

"* <120> METABOLIC SELECTION METHODS 



<130> 234/191 

<140> To Be Assigned 
<141> Herewith 

<160> 33 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 816 
<212> DNA 
<213> yia j 

<400> 1 





atgggcacaa 


aagaaagcga 


gaacacgcaa 


gataaagaga 


ggcctgccgg 


aagtcagagc 


. . 60 




ctttttcgtg 


ggttgatgct 


aattgagatc 


ctgagtaatt 


atccaaatgg 


ctgtcccgtg 


120 




gcgcatctgt 


cggaactggc 


gggactgaac 


aaaagtaccg 


ttcatcgctt 


attacagggg 


180 




ctgcagtcct 


gcgggtacgt 


gacgcctgcc 


ccggcggcgg 


ggagctatgc 


gctgacgaca 


240 




aaatttatcc 


gcgttggcca 


aaaggcgttg 


tcgtcgctga 


atattatcca 


cgtcgcggcg 


. 300 




ccgcatcttg 


aggcgcttaa 


cctggccacc 


ggcgagacgg 


tgaacttctc 


cagccgtgaa 


360 




gatgaccacg 


cgatcctgat 


ttataagctg 


gagccgacca 


ccggtatgct 


gcgtacgcgc 


420 


D 


gcctatattg 


gccagcacat 


gcgctgtact 


gctcggcaat 


gggcaaagat 


ttatatggcg 


480 




tttggccatc 


ctgactacgt 


tgagagctac 


tggaattcac accaggagat 


tatccagccg 


540 


rij 


ctgacccgta 


ataccattac 


cggcttgcct 


gcgatgcatg 


atgaactggc 


gcagatccgc 


600 


Ul 


gagcgaaata 


tggcgatgga 


cagggaagag 


aacgagctgg 


gcgtgtcgtg 


cctggctgtc 


660 


O 


cccgtttttg 


atatccatgg 


gcgcgtgcct 


tatgccattt 


ctatctctct 


atcaacatcg 


720 


o 


cgcctcaagc 


aggtgggaga 


gaaaaattta 


ctcaagccgc 


tacgcgatac 


ggcagaggcg 


780 




atttctcgcg 


aactgggctt 


ttccgtgcgg 


gaaggt 






816 



<210> 2 

<211> 996 

<212> DNA 

<213> yia k 

<400> 2 

atgaaagtca cgtttgagca gttaaaagag gcattcaatc gggtactgct ggacgcgtgc 60 

gtcgcccggg aaaccgccga tgcctgcgca gaaatgtttg cccgcaccac cgaatccggc 120 

gtctattctc acggcgtgaa ccgctttcct cgcttcatcc agcagttgga taacggcgac 180 

attatccctg aggctcaacc gcagcgggtg accacgctcg gcgccatcga acagtgggat 24 0 

gctcagcgtt ccatcggcaa cctgacggcg aaaaagatga tggatcgggc cattgagctg 300 

gcctccgatc acggtatcgg cctggtcgcc ttacgtaatg ctaaccactg gatgcgcggc 360 

ggcagctacg grtggcaggc ggcggaaaaa ggctacatcg gtatctgctg gaccaactcc 420 

atcgccgtta tggcgccatg gggcgctaaa gagtgccgta tcggtaccaa cccgctgatc 480 

gtcgccattc cgtcgacgcc gatcaccatg gtggatatgt cgatgtcgat gttctcctac 540 
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ggcatgctgg 
gatgacggtc 
atgggctact 
tccaacggat 
cagatcttca 
ctgcaacgga 
cgtcttcctg 
gtcgatgaca 



aggttaaccg 
gtttgaccaa 
ggaaaggttc 
cgtcggttgc 
tcgctattga 
ttatggattt 
gccatgaatt 
gcgtatgggc 



ccttgccggc 
agagccgggg 
cggcctgtcg 
cgaagtgacc 
agtggataag 
catcaccacc 
tacccgtctg 
caaaattcag 



cgcgaactgc 
acgatcgaga 
atcgtgctgg 
caggaaaaca 
ctgatcgacg 
gccgagcgcg 
ctggatgaaa 
gcgctg 



ccgtggacgg 
aaaatcgccg 
atatgattgc 
gcgatgaata 
gcgcaacccg 
ccgatgaaaa 
accgccgcaa 



cggattcgac 
cattttaccc 
caccctcctc 
tggcgtttcg 
cgacgccaag 
tgtggcggtc 
cggcattacc 



600 
660 
720 
780 
840 
900 
960 
996 



<210> 3 
<211> 462 
<212> DNA 
<213> yia 1 

<400> 3 



atgatttttg 
gcgcttgatt 
gacggccaaa 
cgtccggagg 
atcggtatcg 
gatattattt 
tatgcgatat 
ccgatccgca 



gtcatattgc 
tcctgcgcac 
acatcttcgc 
tccaccgtcg 
ccattgatac 
tttatcacga 
ttttcccgca 
aaatagtcgt 



tcaacctaat 
gacggatttc 
gcaggttatc 
ctatctggat 
cggcaataat 
cagcgaacat 
agatgttcat 
taaagtcgct 



ccgtgtcgtc 
cacgcgctgg 
gacttaacca 
atccagtttc 
caaatcagcg 
gaatcgttct 
cgtcctggat 
atttcagttt 



tgcccgcggc 
cacccggcgt 
ctcgcgatgc 
tggcatcggg 
aatctttatt 
ttgaaatgac 
gtaataaaac 
ta 



cattgagcgg 
cgtggaaatc 
cgctgaaaat 
cgaagaaaaa 
agaacagcgc 
gccaggcaac 
tgtagccacg 



60 
120 
180 
240 
300 
360 
420 
4 62 



4 

945 



<210> 
<211> 
<212> DNA 
<213> orfl 



<400> 4 



atgaattcga 
tcatttcacc 
ccggatattc 
ggcgacgagt 
atggaaacca 
acgcagcgca 
aatggcaata 
aatgccaacg 
tgggactggt 
cgcaaaggat 
atttgtatta 
catacgcagc 
cagaccggcg 
cagagcctga 
ctgcaatttt 
atcgcgatat 



ataataccgg 
aaaagagtga 
gcgggctgga 
ggttattgcg 
tgcgccgccg 
aagcctgcgt 
ccgccggaaa 
tggctcaggc 
cctgcgagct 
ttttgccgtt 
actgggcgcg 
aggtaaaacg 
agtacggcga 
tgaccaccga 
caggcattaa 
tacgcgacgg 



ttacattatc 
agaggaagag 
gcaaccctgc 
ccataccccg 
cggtgaaaac 
ggagtactat 
ggtcattgcc 
taccgacgcc 
ggtgctggag 
agaaaacgtg 
ttcggccatt 
ggcaggaaag 
atggcaggat 
acacgctcgt 
attactggaa 
catctccgcg 



ggtgcgtacc 
atggaattct 
ctaccctgcc 
ggacactggc 
ggcggctttg 
cgccacctgc 
cttgagcttc 
tttgcccgtt 
cactgcgacg 
ctggaagcca 
gaagggcgga 
ctcggcgcgc 
ttacacgcgc 
gaattatttg 
attaatgcca 
ctaaaacaag 



cctgtgcccc 
ggcggcagct 
ttgaacatct 
agattgtcgt 
ggctggcgtc 
agcagaagat 
acgccgcccc 
cattaaaaga 
cgatgaccgg 
ttgccgatta 
ataccgtgct 
tgatgttttc 
cgttcgcgcc 
cctgcgcagg 
gcgcaaacgt 
cacaa 



ctgtgcaccc 
ctccgacacc 
tcatccgctc 
taccgccatc 
cagcgacgaa 
cgctaaaatc 
gctggcgggc 
aattacccgc 
cagcgcgccg 
tgacgttggc 
accgctcacc 
tggcacgacg 
tttctgcccg 
aaccgccccc 
tgatcatcgc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
945 



<210> 5 
<211> 1317 
<212> ©NA 
<213> yia x2 



SD-8895U 



# • 



<400> 5 



atgaatataa 
attccgccta 
gcgatgcccg 
ggcggtattt 
cacggtagcg 
ctgacggggt 
gcggaaggcg 
gaacgcggtc 
gccccactct 
ggtttgctct 
gaagcgcgct 
caaaaagcca 
aaaaccatgt 
accctgtggc 
atgcttgcca 
tcagaccgaa 
tgcatgttcc 
ggctgcggat 
ttcagcgcgg 
ggattttgtg 
gtctattgcc 
aaatgcgatg 



cctctaactc 
tactgatcac 
gaggtatgga 
tctttatcgg 
gtaagaaatt 
taattaccaa 
gtatgctgcc 
gcgccaacgc 
caggctggat 
cgctggttgt 
ggatttccga 
ttgccggcac 
ggcagcttat 
tacccaccat 
ttctgccgta 
ccggtaaacg 
tgtcggtggc 
tcttcctgca 
aaatggcggg 
gcccttatgc 
tggcgatctc 
ccggtgctgc 



tacaaccaaa 
ttgtattatt 
tgccgactta 
ttatctattt 
tatcggctgg 
tcagtaccag 
ggtcgttctc 
gattgtcatt 
tatcacggtt 
tctggttctg 
agcagagaag 
cgaggtgaaa 
cgccctgaac 
tctgaaagaa 
cgtcggcgcc 
caagctgttc 
gctgaaaaac 
atcggcggct 
cggcgcgcgc 
ggtcggggtg 
cctggcgctg 
gccggtaaag 



gatataccgc gccagcgctg gttaagaatc 
tcttatatgg accgggtcaa tattgccttt 
ggtatttccg ccaccatggc ggggctggcg 
ttacaggttc ccggcgggaa aattgccgtt 
tcgctggtcg cctgggcggt catctccgtg 
ctgctggccc- tgcgcttctt actgggcgtg 
acgatgatca gtaactggtt ccccgacgct 
atgtttgtgc cgattgccgg gattatcacc 
ctcgactggc gctggctgtt tattatcgaa 
tgggcataca ccatctatga ccgtccgcag 
cgctatctgg tcgagacgct ggccgcggag 
aacgcctctc tgagcgccgt tctctccgac 
ttcttctacc agaccggcat ttacggctac 
ttgacccata gcagcatggg gcaggtcggc 
attgctggga tgttcctgtt ttcctccctt 
gtctgcctgc cgctgattgg cttcgctctg 
caaatttggc tctcctatgc cgcgctggtc 
ggcgtgttct ggaccatccc ggcacgtctg 
ggggttatca acgcgcttgg caacctcggc 
ctgatcacgt tgtacagcaa agacgctggc 
gccgcgctga tggcgctgct gctgccggcg 
acgataaatc cacataaacg cactgcg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1317 



<210> 6 
<211> 1503 
<212> DNA 
<213> lyxk 

<400> 6 

atgagcaaga aacaggcctt ctggctgggt attgattgcg gcggcaccta tctgaaagcc 60 

ggtttatatg acgccgaagg tcatgaacat ggcattgtgc ggcaagcgct acggacgatg 120 

tcgcccctgc cgggttacgc cgaacgcgac atgcgccagc tctggcaaca ctgcgcggcg 180 

accattgccg ggctattaca gcaggcaggt gtatccggcg aacagattaa aggcgtgggc 240 

atctccgctc agggtcaagg gctctttctc ctcgataagc aggatcggcc gctgggtaac 300 

gccatcctct cctccgatcg tcgggcgctg aaaatcgttc agcgctggca gcgggaccgt 360 

attcccgaac ggctctatcc cgttacccgc cagacgctgt ggaccggaca tccggcttct 420 

ttgctgcgct gggtaaaaga gaatgaaccc cagcgctacg cgcaaattgg ctgcgtgatg 480 

atggggcatg actatctgcg ctggtgctta accggcgcga agggctgcga ggagagcaac 540 

atctccgagt ccaacctcta caacatggcc atgggccagt acgacccgcg cctgaccgag 600 

tggctgggca tcggtgaaat cgatagcgcg ctgccccccg ttgtagggtc agccgaaatt 660 

tgcggggaga tcaccgctca ggcagccgct ttaaccggtc tggcggcggg tactcccgtc 720 

gttggcggcc tgtttgacgt ggtctccacc gccctttgcg ccgggattga ggatgagtcg 780 

accctcaatg cggtgatggg gacctgggcc gtcactagcg gtatcgctca cggcctgcgc 840 

gaccatgagg cccaccctta cgtctatggc cgctacgtca atgacggcca gtatatcgtt 900 

cacgaagcca gcccgacctc atccggcaac ctcgaatggt ttaccgccca gtggggcgat 960 

ctctcgtttg atgagatcaa tcaggccgtc gccagcctgc cgaaagccgg gagcgagctg 1020 

ttttttctgc cgtttctgta tggcagcaac gccgggctgg agatgacctg cggcttttac 1080 

ggcatgcagg cgctgcatac ccgcgcgcac ctgctgcagg cggtttatga aggcgtggta 1140 

tttagccata tgacccacct cagccgtatg cgcgaacgct ttacaaacgt tcaggccctg 1200 

cgcgtcaccg gcggcccggc gcactccgac gtctggatgc agatgctggc ggacgtaagc 1260 

ggcttacgca ttgaactccc gaaggtggaa gagaccggct gttttggcgc ggccctcgcc 1320 

gctcgtgtcg gtaccggcgt ataccgcagc tttagcgaag cccggcgcgc ccggcagcac 1380 

ccggtgcgca cgctgctgcc cgatatgacc gcccacgcgc gctatcagcg caaataccgc 1440 
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cactacctgc atttgattga agcactacag ggctatcacg cccgtattaa ggagcacgca 1500 
tta 1503 



<210> 7 
y <211> 660 
<212> DNA 
<213> yia q 

<400> 7 

atgagccgac cattactgca gctggcgctc gaccatacca gccttcaggc tgcgcagcgc 60 

gatgtcgccc tgctacagga tcacgttgat attgtggagg cgggaaccat cctctgctta 120 

accgaagggc ttagcgcggt taaagccctg cgcgcccagt gtccggggaa gatcatcgtc 180 

gccgactgga aagtcgccga cgccggtgaa accctggcgc agcaggcctt tggcgctggc 24 0 

gccaactgga tgaccatcat ttgcgccgca ccgctcgcca cggtcgagaa aggccacgcc 300 

gtggcccagg cctgcggcgg tgaaattcag atggagctgt tcggcaactg gacgctggat 360 

gacgcccgcg cctggtaccg taccggcgtc catcaggcga tttaccatcg cggacgcgat 420 

gcccaggcca gcgggcagca gtggggggag gcggatctgg cgcgcatgaa agcgctgtcc 480 

gatattggcc ttgagctatc gattaccggc ggcattaccc cagccgatct accgctgttc 540 

aaagatatca acgtcaaagc ctttattgcc gggcgcgcgc tggcaggcgc cgcccatccg 600 

gcgcgggttg ccgccgaatt ccacgcgcaa atcgacgcta tctggggaga acagcatgcg 660 



<210> 8 
<211> 858 
<212> DNA 
<213> yia r 

<400> 8 

atgcgtaacc acccgttagg tatttatgaa aaagcgctgg cgaaggatct cagctggcct 60 

gagcggctgg tactggccaa aagctgcggt tttgattttg tcgaaatgtc ggtggacgag 120 

accgatgaac gcctttcgcg cctggagtgg accccggccc agcgcgcatc gctggtgagc 180 

gcgatgctgg aaaccgcggt cgccattccc tcgatgtgct tgtccgccca tcgccgtttc 240 

ccctttggca gccgcgatga agcggtacgc gatcgggcgc gagagattat gaccaaagcc 300 

atccgcctgg cgcgcgatct ggggatccgc accatccagc tggcgggtta cgacgtctat 360 

tacgaagagc atgatgaagg cacccggcag cgttttgccg aagggctggc ctgggcggta 420 

gaacaggccg ccgccgcgca ggtaatgctg gcggtggaga tcatggacac cgcctttatg 4 80 

aactccatca gcaaatggaa aaagtgggac gagatgcttt cgtcaccgtg gtttaccgtc 540 

tacccggacg tcggcaacct cagcgcctgg ggaaacgacg tcaccgccga gctgaagctg 600 

ggcatcgatc gtatcgccgc catccacctg aaagatacgc tgcccgtgac cgacgatagc 660 

cctggccagt tccgcgacgt gccgttcggc gaaggatgcg tcgattttgt cggcattttt 720 

aagacgctgc gcgagctgaa ctaccgcggt tcatttttga ttgagatgtg gacggagaaa 780 

gccagcgagc cggtgctgga gattatccag gcccggcgct ggatcgaatc acggatgcag 840 

gaagggggat tcacatgt 858 



<210> 9 
<211> 714 
<212> DNA 
<213> yia s 

<400> 9 

atgttagaac aactgaaagc cgaggtactg gcggcaaacc tggccctccc cgcacacggc 60 
ctggtcacct ttacctgggg caacgtcagc gcggtcgatg aaacgcgcaa gctgatggtc 120 
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01 



attaagcctt ccggcgtcga atatgaggtg atgaccgccg acgatatggt ggtcgtagag 180 

atggccagcg gtaaagtcgt tgaaggcggt aaaaaaccct cttcagatac gccaacgcat 240 

ctggcgcttt atcgccgcta tccgcagatc ggcgggatcg tgcataccca ctcccgccac 300 

gcgacgatct ggtcgcaggc cgggctcgat ctccccgcct ggggcaccac ccacgccgac 360 

tacttctatg gcgcgatccc ctgtacccga cggatgaccg ttgaggagat taacggcgag 420 

tatgagtatc agaccggcga ggtgattatc aaaacctttg aacagcgcgg cctggatccg 4 80 

gcgcSaatcc cggcggtatt ggtccattca cacggcccct ttgcctgggg taaagacgcc 540 

gccgacgccg tacataacgc cgtggtgctg gaggagtgcg cctacatggg cctcttctcg 600 

cgccagtggc cacagctgcc ggatatgcag tctgaactgc tcgataaaca ctatctgcgt 660 

aaacacggcg cgaacgctat tacgggcaaa actagtcccg cggaactccc cgga 714 

<210> 10 
<211> 272 
<212> PRT 
<213> YiaJ-Ko 

<400> 10 

Met Gly Thr Lys Glu Ser Glu Asn Thr Gin Asp Lys Glu Arg Pro Ala 
15 10 15 

Gly Ser Gin Ser Leu Phe Arg Gly Leu Met Leu lie Glu lie Leu Ser 
20 25 30 

Asn Tyr Pro Asn Gly Cys Pro Val Ala His Leu Ser Glu Leu Ala Gly 
35 40 45 

Leu Asn Lys Ser Thr Val His Arg Leu Leu Gin Gly Leu Gin Ser Cys 
50 55 60 

Gly Tyr Val Thr Pro Ala Pro Ala Ala Gly Ser Tyr Ala Leu Thr Thr 
. 65 70 75 80 

Lys Phe He Arg Val Gly Gin Lys Ala Leu Ser Ser Leu Asn He He 
85 90 95 

His Val Ala Ala Pro His Leu Glu Ala Leu Asn Leu Ala Thr Gly Glu 
100 105 110 

Thr Val Asn Phe Ser Ser Arg Glu Asp Asp His Ala lie Leu He Tyr 
115 120 125 

Lys Leu Glu Pro Thr Thr Gly Met Leu Arg Thr Arg Ala Tyr lie Gly 
130 135 140 

Gin His Met Arg Cys Thr Ala Arg Gin Trp Ala Lys He Tyr Met Ala 
145 150 155 160 

Phe Gly His Pro Asp Tyr Val Glu Ser Tyr Trp Asn Ser His Gin Glu 
165 170 175 

He He Gin Pro Leu Thr Arg Asn Thr He Thr Gly Leu Pro Ala Met 
180 185 190 

His Asp Glu Leu Ala Gin He Arg Glu Arg Asn Met Ala Met Asp Arg 
195 200 205 
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Glu Glu Asn Glu Leu Gly Val Ser 
210 215 

He His Gly Arg Val Pro Tyr Ala 
225 230 

Arg Eeu Lys Gin Val Gly Glu Lys 
245 

Thr Ala Glu Ala He Ser Arg Glu 
260 



6 




Cys Leu Ala Val Pro Val Phe Asp 
220 

He Ser He Ser Leu Ser Thr Ser 
235 240 

Asn Leu Leu Lys Pro Leu Arg Asp 
250 255 

Leu Gly Phe Ser Val Arg Glu Gly 
265 270 



<210> 11 
<211> 332 
<212> PRT 
<213> YiaK-Ko ' 

<400> 11 

Met Lys Val Thr Phe Glu Gin Leu Lys Glu Ala Phe Asn Arg Val Leu 
15 10 15 

Leu Asp Ala Cys Val Ala Arg Glu Thr Ala Asp Ala Cys Ala Glu Met 
20 25 30 

Phe Ala Arg Thr Thr Glu Ser Gly Val Tyr Ser His Gly Val Asn Arg 
35 40 45 

Phe Pro Arg Phe He Gin Gin Leu Asp Asn Gly Asp He He Pro Glu 
50 55 60 

Ala Gin Pro Gin Arg Val Thr Thr Leu Gly Ala He Glu Gin Trp Asp 
65 70 75 80 

Ala Gin Arg Ser He Gly Asn Leu Thr Ala Lys Lys Met Met Asp Arg 
85 90 95 

Ala He Glu Leu Ala Ser Asp His Gly He Gly Leu Val Ala Leu Arg 
100 105 110 

Asn Ala Asn His Trp Met Arg Gly Gly Ser Tyr Gly Trp Gin Ala Ala 
115 120 125 

Glu Lys Gly Tyr He Gly He Cys Trp Thr Asn Ser He Ala Val Met 
130 135 140 

Ala Pro Trp Gly Ala Lys Glu Cys Arg He Gly Thr Asn Pro Leu He 
145 150 155 160 

Val Ala He Pro Ser Thr Pro He Thr Met Val Asp Met Ser Met Ser 
165 170 175 

Met Phe Ser Tyr Gly Met Leu Glu Val Asn Arg Leu Ala Gly Arg Glu 
180 185 190 
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Leu Pro Val Asp Gly Gly Phe Asp Asp Asp Gly Arg Leu Thr Lys Glu 
195 200 205 

Pro Gly Thr lie Glu Lys Asn Arg Arg lie Leu Pro Met Gly Tyr Trp 
210 215 220 

Lys Gly Ser Gly Leu Ser lie Val Leu Asp Met lie Ala Thr Leu Leu 
225 230 235 240 

Ser Asn Gly Ser Ser Val Ala Glu Val Thr Gin Glu Asn Ser Asp Glu 
245 250 255 

Tyr Gly Val Ser Gin He Phe He Ala He Glu Val Asp Lys Leu He 
260 265 270 

Asp Gly Ala Thr Arg Asp Ala Lys Leu Gin Arg He Met Asp Phe He 
275 280 285 

Thr Thr Ala Glu Arg Ala Asp Glu Asn Val Ala Val Arg Leu Pro Gly 
290 295 300 

His Glu Phe Thr Arg Leu Leu Asp Glu Asn Arg Arg Asn Gly He Thr 
305 310 315 320 

Val Asp Asp Ser Val Trp Ala Lys He Gin Ala Leu 
325 330 



<210> 12 
<211> 154 
<212> PRT 
<213> YiaL-Ko 

<400> 12 

Met He Phe Gly His He Ala Gin Pro Asn Pro Cys Arg Leu Pro Ala 
15 10 15 

Ala He Glu Arg Ala Leu Asp Phe Leu Arg Thr Thr Asp Phe His Ala 
20 25 30 

Leu Ala Pro Gly Val Val Glu He Asp Gly Gin Asn He Phe Ala Gin 
35 40 45 

Val He Asp Leu Thr Thr Arg Asp Ala Ala Glu Asn Arg Pro Glu Val 
50 55 60 

His Arg Arg Tyr Leu Asp He Gin Phe Leu Ala Ser Gly Glu Glu Lys 
65 70 75 80 

He Gly He Ala He Asp Thr Gly Asn Asn Gin He Ser Glu Ser Leu 
85 90 95 

Leu Glu Gin Arg Asp He He Phe Tyr His Asp Ser Glu His Glu Ser 
100 105 110 
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Phe Phe Glu Met Thr Pro Gly Asn Tyr Ala He Phe Phe Pro Gin Asp 
115 120 125 

Val His Arg Pro Gly Cys Asn Lys Thr Val Ala Thr Pro He Arg Lys 
130 135 140 

He VS1 Val Lys Val Ala He Ser Val Leu 
145 150 



<210> 13 

<211> 315 

<212> PRT 

<213> ORF1 

<400> 13 

Met Asn Ser Asn Asn Thr Gly Tyr lie He Gly Ala Tyr Pro Cys Ala 
1.5 10 15 

Pro Cys Ala Pro Ser Phe His Gin Lys Ser Glu Glu Glu Glu Met Glu 
20 25 30 

Phe Trp Arg Gin Leu Ser Asp Thr Pro Asp lie Arg Gly Leu Glu Gin 
35 40 45 

Pro Cys Leu Pro Cys Leu Glu His Leu His Pro Leu Gly Asp Glu Trp 
50 55 60 

Leu Leu Arg His Thr Pro Gly His Trp Gin lie Val Val Thr Ala He 
65 70 75 80 

Met Glu Thr Met Arg Arg Arg Gly Glu Asn Gly Gly Phe Gly Leu Ala 
85 90 95 

Ser Ser Asp Glu Thr Gin Arg Lys Ala Cys Val Glu Tyr Tyr Arg His 
100 105 110 

Leu Gin Gin Lys lie Ala Lys lie Asn Gly Asn Thr Ala Gly Lys Val 
115 120 125 

lie Ala Leu Glu Leu His Ala Ala Pro Leu Ala Gly Asn Ala Asn Val 
130 135 140 

Ala Gin Ala Thr Asp Ala Phe Ala Arg Ser Leu Lys Glu lie Thr Arg 
145 150 155 160 

Trp Asp Trp Ser Cys Glu Leu Val Leu Glu His Cys Asp Ala Met Thr 
165 170 175 

Gly Ser Ala Pro Arg Lys Gly Phe Leu Pro Leu Glu Asn Val Leu Glu 
180 185 190 

Ala lie Ala ffsp Tyr Asp Val Gly lie Cys He Asn Trp Ala Arg Ser 
195 200 205 
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Ala He Glu Gly Arg Asn Thr Val 
210 215 

Val Lys Arg Ala Gly Lys Leu Gly 
225 230 

Gin Thr -Gly Glu Tyr Gly Glu Trp 
245 

Pro Phe Cys Pro Gin Ser Leu Met 
260 

Phe Ala Cys Ala Gly Thr Ala Pro 
275 280 

Leu Glu He Asn Ala Ser Ala Asn 
290 295 

Arg Asp Gly He Ser Ala Leu Lys 
305 310 



Leu Pro Leu Thr His Thr Gin Gin 
220 

Ala Leu Met Phe Ser Gly Thr Thr 
235 240 

Gin Asp Leu His Ala Pro Phe Ala 
250 255 

Thr Thr Glu His Ala Arg Glu Leu 
265 270 

Leu Gin Phe Ser Gly He Lys Leu 
285 

Val Asp His Arg He Ala lie Leu 
300 

Gin Ala Gin 
315 



14 
439 
PRT 
YiaX2 

<400> 14 

Ser Asn Ser Thr Thr Lys Asp He Pro Arg Gin Arg 
5 10 15 

He Pro Pro He Leu He Thr Cys He He Ser Tyr 
25 30 

Met Asp Arg Val Asn He Ala Phe Ala Met Pro Gly Gly Met Asp Ala 
35 40 45 

Asp Leu Gly He Ser Ala Thr Met Ala Gly Leu Ala Gly Gly He Phe 
50 55 60 

Phe He Gly Tyr Leu Phe Leu Gin Val Pro Gly Gly Lys He Ala Val 
65 70 75 80 

His Gly Ser Gly Lys Lys Phe He Gly Trp Ser Leu Val Ala Trp Ala 
85 90 95 

Val He Ser Val Leu Thr Gly Leu He Thr Asn Gin Tyr Gin Leu Leu 
100 105 110 

Ala Leu Arg Phe Leu Leu Gly Val Ala Glu Gly Gly Met Leu Pro Val 
115 120 125 

Val Leu Thr Wet He Ser Asn Trp Phe Pro Asp Ala Glu Arg Gly Arg 
130 135 140 



<210> 
<211> 
<212> 
<213> 



Met Asn He Thr 
1 

Trp Leu Arg He 
20 
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Ala Asn Ala He Val He Met Phe Val Pro He Ala Gly He He Thr 
145 150 155 160 

Ala Pro Leu Ser Gly Trp He He Thr Val Leu Asp Trp Arg Trp Leu 
165 170 175 

Phe lie He Glu Gly Leu Leu Ser Leu Val Val Leu Val Leu Trp Ala 
180 185 190 

Tyr Thr lie Tyr Asp Arg Pro Gin Glu Ala Arg Trp He Ser Glu Ala 
195 200 205 

Glu Lys Arg Tyr Leu Val Glu Thr Leu Ala Ala Glu Gin Lys Ala lie 
210 215 220 

Ala Gly Thr Glu Val Lys Asn Ala Ser Leu Ser Ala Val Leu Ser Asp 
225 230 235 240 

Lys Thr Met Trp Gin Leu He Ala Leu Asn Phe Phe Tyr Gin Thr Gly 
245 250 255 

lie Tyr Gly Tyr Thr Leu Trp Leu Pro Thr lie Leu Lys Glu Leu Thr 
260 265 270 

His Ser Ser Met Gly Gin Val Gly Met Leu Ala He Leu Pro Tyr Val 
275 280 285 

Gly Ala lie Ala Gly Met Phe Leu Phe Ser Ser Leu Ser Asp Arg Thr 
290 295 300 

Gly Lys Arg Lys Leu Phe Val Cys Leu Pro Leu lie Gly Phe Ala Leu 
305 310 315 320 

Cys Met Phe Leu Ser Val Ala Leu Lys Asn Gin He Trp Leu Ser Tyr 
325 330 335 

Ala Ala Leu Val Gly Cys Gly Phe Phe Leu Gin Ser Ala Ala Gly Val 
340 345 350 

Phe Trp Thr lie Pro Ala Arg Leu Phe Ser Ala Glu Met Ala Gly Gly 
355 360 365 

Ala Arg Gly Val lie Asn Ala Leu Gly Asn Leu Gly Gly Phe Cys Gly 
370 375 380 

Pro Tyr Ala Val Gly Val Leu He Thr Leu Tyr Ser Lys Asp Ala Gly 
385 390 395 400 

Val Tyr Cys Leu Ala lie Ser Leu Ala Leu Ala Ala Leu Met Ala Leu 
405 410 415 

Leu Leu Pro Ala Lys Cys Asp Ala Gly Ala Ala Pro Val Lys Thr lie 
420 425 430 



Asn Pro His tys Arg Thr Ala 
435 
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<210> 15 
<211> 501 
<212> PRT 
<213> LyxK-Ko 

, <400> 15 . 

Met Ser Lys Lys Gin Ala Phe Trp Leu Gly lie Asp Cys Gly Gly Thr 
15 10 15 

Tyr Leu Lys Ala Gly Leu Tyr Asp Ala Glu Gly His Glu His Gly lie 
20 25 30 

Val Arg Gin Ala Leu Arg Thr Met Ser Pro Leu Pro Gly Tyr Ala Glu 
35 40 45 

Arg Asp Met Arg Gin Leu Trp Gin His Cys Ala Ala Thr lie Ala Gly 
50 55 60 

Leu Leu Gin Gin Ala Gly Val Ser Gly Glu Gin lie Lys Gly Val Gly 
65 70 75 80 

lie Ser Ala Gin Gly Gin Gly Leu Phe Leu Leu Asp Lys Gin Asp Arg 
85 90 95 

Pro Leu. Gly Asn Ala lie Leu Ser Ser Asp Arg Arg Ala Leu Lys lie 
100 105 110 

Val Gin Arg Trp Gin Arg Asp Arg lie Pro Glu Arg Leu Tyr Pro Val 
115 120 125 

Thr Arg Gin Thr Leu Trp Thr Gly His Pro Ala Ser Leu Leu Arg Trp 
130 135 140 

Val Lys Glu Asn Glu Pro Gin Arg Tyr Ala Gin He Gly Cys Val Met 
145 150 155 160 

Met Gly His Asp Tyr Leu Arg Trp Cys Leu Thr Gly Ala Lys Gly Cys 
165 170 175 

Glu Glu Ser Asn He Ser Glu Ser Asn Leu Tyr Asn Met Ala Met Gly 
180 185 190 

Gin Tyr Asp Pro Arg Leu Thr Glu Trp Leu Gly He Gly Glu He Asp 
195 200 205 

Ser Ala Leu Pro Pro Val Val Gly Ser Ala Glu He Cys Gly Glu lie 
210 215 220 

Thr Ala Gin Ala Ala Ala Leu Thr Gly Leu Ala Ala Gly Thr Pro Val 
225 230 235 240 

Val Gly Gly Leu Phe Asp Val Val Ser Thr Ala Leu Cys Ala Gly lie 
245 250 255 

Glu Asp Glu Ser Thr Leu Asn Ala Val Met Gly Thr Trp Ala Val Thr 



260 



265 



270 
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Ser Gly lie Ala His Gly Leu Arg Asp His Glu Ala His Pro Tyr Val 
275 x 280 285 

Tyr Gly Arg Tyr Val Asn Asp Gly Gin Tyr He Val His Glu Ala Ser 
290 . 295 .300 

Pro Thr Ser Ser Gly Asn Leu Glu Trp Phe Thr Ala Gin Trp Gly Asp 
305 310 315 320 

Leu Ser Phe Asp Glu He Asn Gin Ala Val Ala Ser Leu Pro Lys Ala 
325 330 335 

Gly Ser Glu Leu Phe Phe Leu Pro Phe Leu Tyr Gly Ser Asn Ala Gly 
340 345 350 

Leu Glu Met Thr Cys Gly Phe Tyr Gly Met Gin Ala Leu His Thr Arg 
355 360 365 

Ala His Leu Leu Gin Ala Val Tyr Glu Gly Val Val Phe Ser His Met 
370 375 380 

Thr His Leu Ser Arg Met Arg Glu Arg Phe Thr Asn Val Gin Ala Leu 
385 390 395 400 

Arg Val Thr Gly Gly Pro Ala His Ser Asp Val Trp Met Gin Met Leu 
405 410 415 

Ala Asp Val Ser Gly Leu Arg lie Glu Leu Pro Lys Val Glu Glu Thr 
420 425 430 

Gly Cys Phe Gly Ala Ala Leu Ala Ala Arg Val Gly Thr Gly Val Tyr 
435 440 445 

Arg Ser Phe Ser Glu Ala Arg Arg Ala Arg Gin His Pro Val Arg Thr 
450 455 460 

Leu Leu Pro Asp Met Thr Ala His Ala Arg Tyr Gin Arg Lys Tyr Arg 
465 470 475 480 

His Tyr Leu His Leu He Glu Ala Leu Gin Gly Tyr His Ala Arg He 
485 490 495 



Lys Glu His Ala Leu 
500 



<210> 16 
<211> 220 
<212> PRT 
<213> YiaQ-Ko 

<400> 16 

Met Ser Arg Pro Leu Leu Gin Leu Ala Leu Asp His Thr Ser Leu Gin 
15 10 15 



SD-88951.1 



Ala Ala Gin Arg Asp 
20 

Glu Ala Gly Thr He 
35 

Ala Leu Arg Ala Gin 
50 



Val Ala Asp Ala Gly 
65 

Ala Asn Trp Met Thr 
85 

Lys Gly His Ala Val 
100 

Leu Phe Gly Asn Trp 
115 

Gly Val His Gin Ala 
130 

Gly Gin Gin Trp Gly 
145 

Asp He Gly Leu Glu 
165 

Leu Pro Leu Phe Lys 
180 

Ala Leu Ala Gly Ala 
195 

Ala Gin He Asp Ala 
210 




13 



Val Ala Leu Leu Gin Asp 
25 

Leu Cys Leu Thr Glu Gly 
40 

Cys Pro Gly Lys He He 
55 

Glu Thr Leu Ala Gin Gin 
70 75 

He He Cys Ala Ala Pro 
90 

Ala Gin Ala Cys Gly Gly 
105 

Thr Leu Asp Asp Ala Arg 
120 

He Tyr His Arg Gly Arg 
135 

Glu Ala Asp Leu Ala Arg 
150 155 

Leu Ser lie Thr Gly Gly 
170 

Asp lie Asn Val Lys Ala 
185 

Ala His Pro Ala Arg Val 
200 

He Trp Gly Glu Gin His 
215 




His Val Asp lie Val 
30 

Leu Ser Ala Val Lys 
45 

Val Ala Asp Trp Lys 
60 

Ala Phe Gly Ala Gly 
80 

Leu Ala Thr Val Glu 
95 

Glu He Gin Met Glu 
110 

Ala Trp Tyr Arg Thr 
125 

Asp Ala Gin Ala Ser 
140 

Met Lys Ala Leu Ser 
160 

He Thr Pro Ala Asp 
175 

Phe lie Ala Gly Arg 
190 

Ala Ala Glu Phe His 
205 

Ala 
220 



<210> 17 
<211> 286 
<212> PRT 
<213> YiaR-Ko 

<400> 17 

Met Arg Asn His Pro Leu Gly lie Tyr Glu Lys Ala Leu Ala Lys Asp 
15 10 15 

Leu Ser Trp Pro Glu Arg Leu Val Leu Ala Lys Ser Cys Gly Phe Asp 
20 25 30 

Phe Val Glu Met Ser Val Asp Glu Thr Asp Glu Arg Leu Ser Arg Leu 
35 40 45 
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Glu Trp Thr Pro Ala Gin Arg Ala Ser Leu Val Ser Ala Met Leu Glu 
50 ; 55 60 

Thr Ala Val Ala lie Pro Ser Met Cys Leu Ser Ala His Arg Arg Phe 
65 70 75 80 

Pro Phe Gly Ser Arg Asp Glu Ala Val Arg Asp Arg Ala Arg Glu He 
,85 90 95 

Met Thr Lys Ala He Arg Leu Ala Arg Asp Leu Gly He Arg Thr He 
100 105 110 

Gin Leu Ala Gly Tyr Asp Val Tyr Tyr Glu Glu His Asp Glu Gly Thr 
115 120 125 

Arg Gin Arg Phe Ala Glu Gly Leu Ala Trp Ala Val Glu Gin Ala Ala 
130 135 140 

Ala Ala Gin Val Met Leu Ala Val Glu He Met Asp Thr Ala Phe Met 
145 150 155 160 

Asn Ser He Ser Lys Trp Lys Lys Trp Asp Glu Met Leu Ser Ser Pro 
165 170 175 

Trp Phe Thr Val Tyr Pro Asp Val Gly Asn Leu Ser Ala Trp Gly Asn 
180 185 190 

Asp Val Thr Ala Glu Leu Lys Leu Gly lie Asp Arg He Ala Ala He 
195 200 205 

His Leu Lys Asp Thr Leu Pro Val Thr Asp Asp Ser Pro Gly Gin Phe 
210 215 220 

Arg Asp Val Pro Phe Gly Glu Gly Cys Val Asp Phe Val Gly He Phe 
225 230 235 240 

Lys Thr Leu Arg Glu Leu Asn Tyr Arg Gly Ser Phe Leu He Glu Met 
245 250 255 

Trp Thr Glu Lys Ala Ser Glu Pro Val Leu Glu He He Gin Ala Arg 
260 265 270 



Arg Trp He Glu Ser Arg Met Gin Glu Gly Gly Phe Thr Cys 
275 280 285 



<210> 18 
<211> 238 
<212> PRT 
<213> YiaS-Ko 

<400> 18 

Met Leu Glu Gin Leu Lys Ala Glu Val Leu Ala Ala Asn Leu Ala Leu 
15 10 15 
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Pro Ala 



His Gly Leu 
20 



Val Thr Phe Thr Trp Gly Asn 
25 



Val Ser Ala Val 
30 



Asp Glu 



Thr Arg Lys 
35 



Leu Met Val lie Lys Pro Ser 
40 



Gly Val Glu Tyr 
45 



Glu Val 
50 



Met Thr Ala 



Asp Asp Met Val Val Val Glu 
55 60 



Met Ala Ser Gly 



Lys Val 
65 



Val Glu Gly 



Gly Lys Lys Pro Ser Ser Asp 
70 75 



Thr Pro Thr His 
80 



Leu Ala Leu Tyr Arg Arg Tyr Pro Gin lie Gly Gly 
85 90 



He Val His Thr 
95 



His Ser 



Arg His Ala 
100 



Thr He Trp Ser Gin Ala Gly 
105 



Leu Asp Leu Pro 
110 



Ala Trp Gly Thr Thr His Ala Asp Tyr Phe Tyr Gly 
115 120 



Ala He Pro Cys 
125 



Thr Arg 
130 



Arg Met Thr 



Val Glu Glu He Asn Gly Glu 
135 140 



Tyr Glu Tyr Gin 



Thr Gly Glu Val He He Lys Thr Phe Glu Gin Arg 
145 150 155 



Gly Leu Asp Pro 
160 



Ala Gin He Pro Ala Val Leu Val His Ser His Gly 
165 170 



Pro Phe Ala Trp 
175 



Gly Lys 
Cys Ala 



Asp. Ala Ala 
180 

Tyr Met Gly 
195 



Asp Ala Val His Asn Ala Val 
185 

Leu Phe Ser Arg Gin Trp Pro 
200 



Val Leu Glu Glu 
190 

Gin Leu Pro Asp 
205 



Met Gin Ser Glu Leu Leu Asp Lys His Tyr Leu Arg Lys His Gly Ala 
210 215 220 

Asn Ala He Thr Gly Lys Thr Ser Pro Ala Glu Leu Pro Gly 
225 230 235 



<210> 19 
<211> 9334 
<212> DNA 
<213> yia 

<400> 19 

ggatccgcgg gcgcaaaggc ggagacgcca gaacagtcct ggtcctgctg atgggacacc 60 

acgcaggcga cttcacaggt acggcagccg atgcacttct ccgcatccgc gagaataaac 120 

cgattcatcc ttctccattg gggataaaaa cgcagagtgc cagaaaaaac ccgctttcct 180 

ctccctttga tcctgaatgg agtcagcggc gttttctctc agatgtccgg gattatctgg 240 

tcatttgcct taaccttccc gcacggaaaa gcccagttcg cgagaaatcg cctctgccgt 300 
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atcgcgtagc ggcttgagta aatttttctc tcccacctgc ttgaggcgcg atgttgatag 360 

agagatagaa atggcataag gcacgcgccc atggatatca aaaacgggga cagccaggca 420 

cgacacgccc agctcgttct cttccctgtc catcgccata tttcgctcgc ggatctgcgc 480 

cagttcatca tgcatcgcag gcaagccggt aatggtatta cgggtcagcg gctggataat 54 0 

ctcctggtgt gaattccagt agctctcaac gtagtcagga tggccaaacg ccatataaat 600 
ctttgcccat tgccgagcag tacagcgcat gtgctggcca atataggcgc gcgtacgcag . .660 

cataccggtg gtcggctcca gcttataaat caggatcgcg tggtcatctt cacggctgga .720 

gaagttcacc gtctcgccgg tggccaggtt aagcgcctca agatgcggcg ccgcgacgtg 780 

gataatattc agcgacgaca acgccttttg gccaacgcgg ataaattttg tcgtcagcgc 840 

atagctcccc gccgccgggg caggcgtcac gtacccgcag gactgcagcc cctgtaataa 900 

gcgatgaacg gtacttttgt tcagtcccgc cagttccgac agatgcgcca cgggacagcc 960 

atttggataa ttactcagga tctcaattag catcaaccca cgaaaaaggc tctgacttcc 1020 

ggcaggcctc tctttatctt gcgtgttctc gctttctttt gtgcccatcg cttccgctcc 1080 

catttttgtc gcgttcagat ggtagcgcaa agtgtgtttc agttcacgat ctgaaccgaa 1140 

aaaacacaac tttatgattt ttatgatttt taaaaataac gctgcccgtt gatctgacaa 1200 

aaattgatcg ctatatttga aatcagattt cgcatagtga aatttagaga taaaaaagcg 1260 

atcaactctg accaggaaaa cagcaatgaa agtcacgttt gagcagttaa aagaggcatt 1320 

caatcgggta ctgctggacg cgtgcgtcgc ccgggaaacc gccgatgcct gcgcagaaat 1380 

gtttgcccgc accaccgaat ccggcgtcta ttctcacggc gtgaaccgct ttcctcgctt 1440 

catccagcag ttggataacg gcgacattat ccctgaggct caaccgcagc gggtgaccac 1500 

gctcggcgcc atcgaacagt gggatgctca gcgttccatc ggcaacctga cggcgaaaaa 1560 

gatgatggat cgggccattg agctggqctc cgatcacggt atcggcctgg tcgccttacg 1620 

taatgctaac cactggatgc gcggcggcag ctacggctgg caggcggcgg aaaaaggcta 1680 

catcggtatc tgctggacca actccatcgc cgttatggcg ccatggggcg ctaaagagtg 1740 

ccgtatcggt accaacccgc tgatcgtcgc cattccgtcg acgccgatca ccatggtgga 1800 

tatgtcgatg tcgatgttct cctacggcat gctggaggtt aaccgccttg ccggccgcga 1860 

actgcccgtg gacggcggat tcgacgatga cggtcgtttg accaaagagc cggggacgat 1920 

cgagaaaaat cgccgcattt tacccatggg ctactggaaa ggttccggcc tgtcgatcgt 1980 

gctggatatg attgccaccc tcctctccaa cggatcgtcg gttgccgaag tgacccagga 2040 
aaacagcgat gaatatggcg tttcgcagat cttcatcgct attgaagtgg ataagctgat . 2100 

cgacggcgca acccgcgacg ccaagctgca acggattatg gatttcatca ccaccgccga 2160 

gcgcgccgat gaaaatgtgg cggtccgtct tcctggccat gaatttaccc gtctgctgga 222.0 

tgaaaaccgc cgcaacggca ttaccgtcga tgacagcgta tgggccaaaa ttcaggcgct 2280 

gtaaggagct cacccatgac agcgtatggg ccaaaattca ggcgctgtaa ggagctcacc 2340 

catgattttt ggtcatattg ctcaacctaa tccgtgtcgt ctgcccgcgg ccattgagcg 2400 
ggcgcttgat ttcctgcgca cgacggattt ccacgcgctg gcacccggcg tcgtggaaat . 24 60 

cgacggccaa aacatcttcg cgcaggttat cgacttaacc actcgcgatg ccgctgaaaa 2520 

tcgtccggag gtccaccgtc gctatctgga tatccagttt ctggcatcgg gcgaagaaaa 2580 

aatcggtatc gccattgata ccggcaataa tcaaatcagc gaatctttat tagaacagcg 2640 

cgatattatt ttttatcacg acagcgaaca tgaatcgttc tttgaaatga cgccagfgcaa 2700 

ctatgcgata tttttcccgc aagatgttca tcgtcctgga tgtaataaaa ctgtagccac 27 60 

gccgatccgc aaaatagtcg ttaaagtcgc tatttcagtt ttataagaag gagcacaaaa 2820 
tgaattcgaa taataccggt tacattatcg gtgcgtaccc ctgtgccccc tgtgcaccct . 2880 

catttcacca aaagagtgaa gaggaagaga tggaattctg gcggcagctc tccgacaccc 2940 

cggatattcg cgggctggag caaccctgcc taccctgcct tgaacatctt catccgctcg 3000 
gcgacgagtg gttattgcgc cataccccgg gacactggca gattgtcgtt accgccatca ■ 3060 

tggaaaccat gcgccgccgc ggtgaaaacg gcggctttgg gctggcgtcc agcgacgaaa 3120 
cgcagcgcaa agcctgcgtg gagtactatc gccacctgca gcagaagatc gctaaaatca . 3180 

atggcaatac cgccggaaag gtcattgccc ttgagcttca cgccgccccg ctggcgggca 3240 

atgccaacgt ggctcaggct accgacgcct ttgcccgttc attaaaagaa attacccgct 3300 
gggactggtc ctgcgagctg gtgctggagc actgcgacgc gatgaccggc agcgcgccgc . 3360 

gcaaaggatt tttgccgtta gaaaacgtgc tggaagccat tgccgattat gacgttggca 3420 

tttgtattaa ctgggcgcgt tcggccattg aagggcggaa taccgtgcta ccgctcaccc 3480 

atacgcagca ggtaaaacgg gcaggaaagc tcggcgcgct gatgttttct ggcacgacgc 3540 

agaccggcga gtacggcgaa tggcaggatt tacacgcgcc gttcgcgcct ttctgcccgc 3600 

agagcctgat gaccaccgaa cacgctcgtg aattatttgc ctgcgcagga accgcccccc 3660 

tgcaattttc aggcattaaa ttactggaaa ttaatgccag cgcaaacgtt gatcatcgca 3720 
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tcgcgatatt acgcgacggc atctccgcgc taaaacaagc acaataataa taatcacctt 3780 

catcaccaga atatttttaa tattacgaga ctataaagat gaatataacc tctaactcta . 3840 

caaccaaaga tat.accgcgc cagcgctggt taagaatcat tccgcctata ctgatcactt 3900 

gtattatttc ttatatggac cgggtcaata ttgcctttgc gatgcccgga ggtatggatg 3960 

ccgacttagg tatttccgcc accatggcgg ggctggcggg cggtattttc tttatcggtt 4020 

atctattttt acaggttccc ggcgggaaaa ttgccgttca cggtagcggt aagaaattta 4080 

tcggctfggtc gctggtcgcc tgggcggtca tctccgtgct gacggggtta attaccaatc 4140 

agtaccagct gctggccctg cgcttcttac tgggcgtggc ggaaggcggt atgctgccgg 4200 

tcgttctcac' gatgatcagt aactggttcc ccgacgctga acgcggtcgc gccaacgcga 4260 

ttgtcattat gtttgtgccg attgccggga ttatcaccgc cccactctca ggctggatta 4 320 

tcacggttct cgactggcgc tggctgttta ttatcgaagg tttgctctcg ctggttgttc 4380 

tggttctgtg ggcatacacc atctatgacc gtccgcagga agcgcgctgg atttccgaag 4 4 40 

cagagaagcg ctatctggtc gagacgctgg ccgcggagca aaaagccatt gccggcaccg 4 500 

aggtgaaaaa cgcctctctg agcgccgttc tctccgacaa aaccatgtgg cagcttatcg 4560 

ccctgaactt cttctaccag accggcattt acggctacac cctgtggcta cccaccattc 4 620 

tgaaagaatt gacccatagc agcatggggc aggtcggcat gcttgccatt ctgccgtacg 4 680 

tcggcgccat tgctgggatg ttcctgtttt cctccctttc agaccgaacc ggtaaacgca 4740 

agctgttcgt ctgcctgccg ctgattggct tcgctctgtg catgttcctg tcggtggcgc 4800 

tgaaaaacca aatttggctc tcctatgccg cgctggtcgg ctgcggattc ttcctgcaat . 4 8 60 

cggcggctgg cgtgttctgg accatcccgg cacgtctgtt cagcgcggaa atggcgggcg 4 920 

gcgcgcgcgg ggttatcaac gcgcttggca acctcggcgg attttgtggc ccttatgcgg 4 980 

tcggggtgct gatcacgttg tacagcaaag acgctggcgt ctattgcctg gcgatctccc 5040 

tggcgctggc cgcgctgatg gcgctgctgc tgccggcgaa atgcgatgcc ggtgctgcgc 5100 

LJ cggtaaagac gataaatcca cataaacgca ctgcgtaaac tcgagcccgg cggcgctgcg 5160 

dj cctgccgggc ctgcgaaata tgccgggttc acccggtaac aatgagatgc gaaagatgag 5220 

U1 caagaaacag gccttctggc tgggtattga ttgcggcggc acctatctga aagccggttt 5280 

y=j . atatgacgcc gaaggtcatg aacatggcat tgtgcggcaa gcgctacgga cgatgtcgcc 5340 

s^j cctgccgggt tacgccgaac gcgacatgcg ccagctctgg caacactgcg cggcgaccat 5400 

tgccgggcta ttacagcagg caggtgtatc cggcgaacag attaaaggcg tgggcatctc 54 60 

Jl cgctcagggt caagggctct ttctcctcga taagcaggat cggccgctgg gtaacgccat 5520 

pf cctctcctcc gatcgtcggg cgctgaaaat cgttcagcgc tggcagcggg accgtattcc • 5580 

- s cgaacggctc tatcccgtta cccgccagac gctgtggacc ggacatccgg cttctttgct 5640 

gcgctgggta aaagagaatg aaccccagcg ctacgcgcaa attggctgcg tgatgatggg 5700 

Q gcatgactat ctgcgctggt gcttaaccgg cgcgaagggc tgcgaggaga gcaacatctc . 5760 

4': cgagtccaac ctctacaaca tggccatggg ccagtacgac ccgcgcctga ccgagtggct 5820 

fjj gggcatcggt gaaatcgata gcgcgctgcc ccccgttgta gggtcagccg aaatttgcgg 5880 

U1 ggagatcacc gctcaggcag ccgctttaac cggtctggcg gcgggtactc ccgtcgttgg 5940 

cggcctgttt gacgtggtct ccaccgccct ttgcgccggg attgaggatg agtcgaccct 6000 

.pj caatgcggtg atggggacct gggccgtcac tagcggtatc gctcacggcc tgcgcgacca 6060 

™"* tgaggcccac ccttacgtct atggccgcta cgtcaatgac ggccagtata tcgttcacga 6120 

agccagcccg acctcatccg gcaacctcga atggtttacc gcccagtggg gcgatctctc 6180 

gtttgatgag atcaatcagg ccgtcgccag cctgccgaaa gccgggagcg agctgttttt 6240 

tctgccgttt ctgtatggca gcaacgccgg gctggagatg acctgcggct tttacggcat 6300 

gcaggcgctg catacccgcg cgcacctgct gcaggcggtt tatgaaggcg tggtatttag 6360 

ccatatgacc cacctcagcc gtatgcgcga acgctttaca aacgttcagg ccctgcgcgt 6420 

caccggcggc ccggcgcact ccgacgtctg gatgcagatg ctggcggacg taagcggctt 6480 

acgcattgaa ctcccgaagg tggaagagac cggctgtttt ggcgcggccc tcgccgctcg 6540 

tgtcggtacc ggcgtatacc gcagctttag cgaagcccgg cgcgcccggc agcacccggt 6600 

gcgcacgctg ctgcccgata tgaccgccca cgcgcgctat cagcgcaaat accgccacta 6660 

cctgcatttg attgaagcac tacagggcta tcacgcccgt attaaggagc acgcattatg 6720 

agccgaccat tactgcagct ggcgctcgac cataccagcc ttcaggctgc gcagcgcgat 6780 

gtcgccctgc tacaggatca cgttgatatt gtggaggcgg gaaccatcct ctgcttaacc 6840 

gaagggctta gcgcggttaa agccctgcgc gcccagtgtc cggggaagat catcgtcgcc 6900 

gactggaaag tcgccgacgc cggtgaaacc ctggcgcagc aggcctttgg cgctggcgcc 6960 

aactggatga ccartcatttg cgccgcaccg ctcgccacgg tcgagaaagg ccacgccgtg 7020 

gcccaggcct gcggcggtga aattcagatg gagctgttcg gcaactggac gctggatgac 7080 

gcccgcgcct ggtaccgtac cggcgtccat caggcgattt accatcgcgg acgcgatgcc 7140 
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caggccagcg ggcagcagtg gggggaggcg gatctggcgc gcatgaaagc gctgtccgat 7200 

attggccttg agctatcgat taccggcggc attaccccag ccgatctacc gctgttcaaa 7260 

gatatcaacg tca^agcctt tattgccggg cgcgcgctgg caggcgccgc ccatccggcg 7320 

cgggttgccg ccgaattcca cgcgcaaatc gacgctatct ggggagaaca gcatgcgtaa 7380 

ccacccgtta ggtatttatg aaaaagcgct ggcgaaggat ctcagctggc ctgagcggct 7440 

ggtactggcc aaaagctgcg gttttgattt tgtcgaaatg tcggtggacg agaccgatga 7500 

acgcct'ttcg cgcctggagt ggaccccggc ccagcgcgca tcgctggtga gcgcgatgct 7560 

ggaaaccgcg gtcgccattc cctcgatgtg cttgtccgcc catcgccgtt tcccctttgg 7620 

cagccgcgat * gaagcggtac gcgatcgggc gcgagagatt atgaccaaag ccatccgcct 7 680 

ggcgcgcgat ctggggatcc gcaccatcca gctggcgggt tacgacgtct attacgaaga 7740 

gcatgatgaa ggcacccggc agcgttttgc cgaagggctg gcctgggcgg tagaacaggc 7800 

cgccgccgcg caggtaatgc tggcggtgga gatcatggac accgccttta tgaactccat 7860 

cagcaaatgg aaaaagtggg acgagatgct ttcgtcaccg tggtttaccg tctacccgga 7 920 

cgtcggcaac ctcagcgcct ggggaaacga cgtcaccgcc gagctgaagc tgggcatcga 7 980 

tcgtatcgcc gccatccacc tgaaagatac gctgcccgtg accgacgata gccctggcca 8040 

gttccgcgac gtgccgttcg gcgaaggatg cgtcgatttt gtcggcattt ttaagacgct 8100 

gcgcgagctg aactaccgcg gttcattttt gattgagatg tggacggaga aagccagcga 8160 

gccggtgctg gagattatcc aggcccggcg ctggatcgaa tcacggatgc aggaaggggg 8220 

attcacatgt tagaacaact gaaagccgag gtactggcgg caaacctggc cctccccgca 8280 

cacggcctgg tcacctttac ctggggcaac gtcagcgcgg tcgatgaaac gcgcaagctg 8340 

atggtcatta agccttccgg cgtcgaatat gaggtgatga ccgccgacga tatggtggtc 8400 

gtagagatgg ccagcggtaa agtcgttgaa ggcggtaaaa aaccctcttc agatacgcca 8460 

acgcatctgg cgctttatcg ccgctatccg cagatcggcg ggatcgtgca tacccactcc 8520 

cgccacgcga cgatctggtc gcaggccggg ctcgatctcc ccgcctgggg caccacccac 8580 

gccgactact tctatggcgc gatcccctgt acccgacgga tgaccgttga ggagattaac 8 640 

ggcgagtatg agtatcagac cggcgaggtg attatcaaaa cctttgaaca gcgcggcctg 8700 

gatccggcgc aaatcccggc ggtattggtc cattcacacg gcccctttgc ctggggtaaa 8760 

gacgccgccg acgccgtaca taacgccgtg gtgctggagg agtgcgccta catgggcctc 8820 

ttctcgcgcc agtggccaca gctgccggat atgcagtctg aactgctcga taaacactat 8880 

ctgcgtaaac acggcgcgaa cgctattacg ggcaaaacta gtcccgcgga actccccgga 8940 

taaggcgctt tggcccccgg gggaagcgtg caggatgttg ctgaactttc ccggagcgat 9000 

gctgcgcatc tgtccgggct acgcgtcccc ggcgctctgc ggtcagcacc gcgcccggcg 9060 

gaaaacccat caaccctacg ccgaattaat atgtccttgc agtaacgacg cttccacgcc 9120 

gccggtccag gctggtgtgc ttgcggaaaa tcttgcgaaa atagccgaca tcgttaaacc 9180 

cgcatttcat cgccacctcg gtaatcgaca gggaatcgct gataagcagc ttttccgccg 9240 

cccttacccg ctgacggtgc agcgcttcgg taacgtcagc cggaaagcat ggcgataaac 9300 

ggccccagat aacccgcgtt gcagtgcagc tcct 9334 



<210> 20 
<211> 282 
<212> PRT 
<213> YiaJ-Ec 

<400> 20 

Met Gly Lys Glu Val Met Gly Lys Lys Glu Asn Glu Met Ala Gin Glu 
15 10 15 

Lys Glu Arg Pro Ala Gly Ser Gin Ser Leu Phe Arg Gly Leu Met Leu 
20 25 30 

lie Glu lie fceu Ser Asn Tyr Pro Asn Gly Cys Pro Leu Ala His Leu 
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Ser Glu Leu Ala Gly Leu Asn Lys Ser Thr Val His Arg Leu Leu Gin 
50 55 60 

Gly Leu Gin Ser Cys Gly Tyr Val Thr Thr Ala Pro Ala Ala Gly Ser 
65 70 75 80 

Tyr Arg Leu Thr Thr Lys Phe lie Ala Val Gly Gin Lys Ala Leu Ser 
85 90 95 

Ser Leu Asn lie lie His lie Ala Ala Pro His Leu Glu Ala Leu Asn 
100 105 110 

He Ala Thr Gly Glu Thr He Asn Phe Ser Ser Arg Glu Asp Asp His 
115 120 125 

Ala He Leu He Tyr Lys Leu Glu Pro Thr Thr Gly Met Leu Arg Thr 
130 135 140 

Arg Ala Tyr He Gly Gin His Met Pro Leu Tyr Cys Ser Ala Met Gly 
145 150 155 160 

Lys He Tyr Met Ala Phe Gly His Pro Asp Tyr Val Lys Ser Tyr Trp 
165 170 175 

Glu Ser His Gin His Glu He Gin Pro Leu Thr Arg Asn Thr He Thr 
180 185 190 

Glu Leu Pro Ala Met Phe Asp Glu Leu Ala His He Arg Glu Ser Gly 
195 200 205 

Ala Ala Met Asp Arg Glu Glu Asn Glu Leu Gly Val Ser Cys He Ala 
210 215 220 

Val Pro Val Phe Asp lie His Gly Arg Val Pro Tyr Ala Val Ser He 
225 230 235 240 

Ser Leu Ser Thr Ser Arg Leu Lys Gin Val Gly Glu Lys Asn Leu Leu 
245 250 255 

Lys Pro Leu Arg Glu Thr Ala Gin Ala He Ser Asn Glu Leu Gly Phe 
260 265 270 



Thr Val Arg Asp Asp Leu Gly Ala He Thr 
275 280 



<210> 21 
<211> 268 
<212> PRT 
<213> YiaJ-Hi 

<400> 21 

Met Asn He €lu Val Lys Met Glu Lys Glu Lys Ser Leu Gly Asn Gin 
15 10 15 
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Ala Leu He Arg Gly Leu Arg Leu Leu Asp He Leu Ser Asn Tyr Pro 
20 25 30 

Asn Gly Cys Pro Leu Ala Lys Leu Ala Glu Leu Ala Asn Leu Asn Lys 
35 40 45 

Ser Thr Ala His Arg Leu Leu Gin Gly Leu Gin Asn Glu Gly Tyr Val 
50 55 60 

Lys Pro Ala Asn Ala Ala Gly Ser Tyr Arg Leu Thr lie Lys Cys Leu 
65 70 75 80 

Ser He Gly Gin Lys Val Leu Ser Ser Met Asn He lie His Val Ala 
85 90 95 

Ser Pro Tyr Leu Glu Gin Leu Asn Leu Lys Leu Gly Glu Thr lie Asn 
100 105 110 

Phe Ser Lys Arg Glu Asp Asp His Ala lie Met lie Tyr Lys Leu Glu 
115 120 125 

Pro Thr Asn Gly Met Leu Lys Thr Arg Ala Tyr lie Gly Gin Tyr Leu 
130 135 140 

Lys Leu Tyr Cys Ser Ala Met Gly Lys lie Phe Leu Ala Tyr Glu Lys 
145 150 155 160 

Lys Val Asp Tyr Leu Ser His Tyr Trp Gin Ser His Gin Arg Glu lie 
165 170 175 

Lys Lys Leu Thr Arg Tyr Thr lie Thr Glu Leu Asp Asp lie Lys Leu 
180 185 190 

Glu Leu Glu Thr lie Arg Gin Thr Ala Tyr Ala Met Asp Arg Glu Glu 
195 200 205 

Asn Glu Leu Gly Val Thr Cys lie Ala Cys Pro lie Phe Asp Ser Phe 
210 215 220 

Gly Gin Val Glu Tyr Ala He Ser Val Ser Met Ser lie Tyr Arg Leu 
225 230 235 240 

Asn Lys Phe Gly Thr Asp Ala Phe Leu Gin Glu lie Arg Lys Thr Ala 
245 250 255 



Glu Gin lie Ser Leu Glu Leu Gly Tyr Glu Asn lie 
260 265 



<210> 22 
<211> 332 
<212> PRT 
<213> YiaK-Ec 
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21 



<400> 22 



Met Lys Val Thr Phe 
1 ' 5 



Glu Gin Leu Lys Ala Ala Phe Asn Arg Val Leu 
10 15 



lie Ser. Arg Gly Val 
20 



Asp Ser Glu Thr Ala Asp Ala Cys Ala Glu Met 
25 30 



Phe Ala Arg Thr Thr 
35 



Glu Ser Gly Val Tyr Ser His Gly Val Asn Arg 
40 45 



Phe Pro Arg Phe. lie 
50 



Gin Gin Leu Glu Asn Gly Asp lie lie Pro Asp 
55 60 



Ala Gin Pro Lys Arg 
65 



lie Thr Ser Leu Gly Ala lie Glu Gin Trp Asp 
70 75 80 



Ala Gin Arg Ser He 
85 



Gly Asn Leu Thr Ala Lys Lys Met Met Asp Arg 
90 95 



Ala He Glu Leu Ala 
100 



Ala Asp His Gly lie Gly Leu Val Ala Leu Arg 
105 110 



Asn Ala Asn His Trp 
115 



Met Arg Gly Gly Ser Tyr Gly Trp Gin Ala Ala 
120 125 



Glu Lys Gly Tyr He 
130 



Gly He Cys Trp Thr Asn Ser He Ala Val Met 
135 140 



Pro Pro Trp Gly Ala 
145 



Lys Glu Cys Arg He Gly Thr Asn Pro Leu He 
150 155 160 



Val Ala He Pro Ser 
165 



Thr Pro He Thr Met Val Asp Met Ser Met Ser 
170 175 



Met Phe Ser Tyr Gly 
180 



Met Leu Glu Val Asn Arg Leu Ala Gly Arg Gin 
185 190 



Leu Pro Val Asp Gly 
195 



Gly Phe Asp Asp Glu Gly Asn Leu Thr Lys Glu 
200 205 



Pro Gly Val He Glu 
210 



Lys Asn Arg Arg He Leu Pro Met Gly Tyr Trp 
215 220 



Lys Gly Ser Gly Met 
225 



Ser He Val Leu Asp Met He Ala Thr Leu Leu 
230 235 240 



Ser Asp Gly Ala Ser 
245 



Val Ala Glu Val Thr Gin Asp Asn Ser Asp Glu 
250 255 



Tyr Gly He Ser Gin 
260 



He Phe He Ala He Glu Val Asp Lys Leu He 
265 270 



Asp Gly Pro Thr Arg 
275 - 



Asp Ala Lys Leu Gin Arg He Met Asp Tyr Val 
280 285 
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Thr Ser Ala Glu Arg Ala Asp Glu 

290 295 

His Glu Phe Thr Thr Leu Leu Ala 

305 310 ■ 

Val Asp Asp Ser Val Trp Ala Lys 

325 - 



22 




Asn Gin Ala lie Arg Leu Pro Gly 
300 

Glu Asn Arg Arg Asn Gly lie Thr 
315 320 

lie Gin Ala Leu 
330 



<210> 23 
<211> 332 
<212> PRT 
<213> YiaK-Hi 

<400> 23 

Met Arg Val Ser Tyr Asp Glu Leu Lys Asn Glu Phe Lys Arg Val Leu 
15 10 15 

Leu Asp Arg Gin Leu Thr Glu Glu Leu Ala Glu Glu Cys Ala Thr Ala 
20 25 30 

Phe Thr Asp Thr Thr Gin Ala Gly Ala Tyr Ser His Gly He Asn Arg 
35 40 45 

Phe Pro Arg Phe He Gin Gin Leu Glu Gin Gly Asp He Val Pro Asn 
50 55 60 

Ala He Pro Thr Lys Val Leu Ser Leu Gly Ser He Glu Gin Trp Asp 
65 70 75 80 

Ala His Gin Ala He Gly Asn Leu Thr Ala Lys Lys Met Met Asp Arg 
85 90 95 

Ala He Glu Leu Ala Ser Gin His Gly Val Gly Val He Ala Leu Arg 
100 105 110 

Asn Ala Asn His Trp Met Arg Gly Gly Ser Tyr Gly Trp Gin Ala Ala 
115 120 125 

Glu Lys Gly Tyr He Gly He Cys Trp Thr Asn Ala Leu Ala Val Met 
130 135 140 

Pro Pro Trp Gly Ala Lys Glu Cys Arg He Gly Thr Asn Pro Leu He 
145 150 155 160 

He Ala Val Pro Thr Thr Pro He Thr Met Val Asp Met Ser Cys Ser 
165 170 175 

Met Tyr Ser Tyr Gly Met Leu Glu Val His Arg Leu Ala Gly Arg Gin 
180 185 190 

Thr Phe Val ftsp Ala Gly Phe Asp Asp Glu Gly Asn Leu Thr Arg Asp 
195 200 205 



SD-88951.1 



23 



Pro Ser 
210 

Lys Gly 
225 

Ser Asn 



Tyr Cys 
Asp Gly 



Lys Thr 
290 

His Glu 
305 

Val Asp 



lie Val Glu 



Ser Gly Leu 



Gly Glu Ser 
245 

Val Ser Gin 
2 60 

Lys Ser Lys 
275 

Ala Glu Arg 



Phe Thr Thr 



Glu Arg Val 
325 



Lys Asn 
215 

Ser He 
230 



Arg Arg Leu Leu Pro Met Gly Phe Trp 
220 



Val Leu Asp Met He Ala 
235 



Thr Val Ala Val Thr Glu Asp Lys 

• 250 

Val Phe He Ala He Glu Val Asp 
265 

Asp Glu Lys Leu Asn Arg lie Met 
280 285 

Ser Asp Pro Thr Gin Ala Val Arg 
295 300 

lie Leu Ser Asp Asn Gin Thr Asn 
310 315 

Trp Ala Lys Leu Lys Thr Leu 
330 



Thr Leu Leu 
240 

Asn Asp Glu 
255 

Arg Leu lie 
270 

Asp Tyr Val 
Leu Pro Gly 



Gly He Pro 
320 



<210> 24 
<211> 155 
<212> PRT 
<213> YiaL-Ec 

<400> 24 

Met lie Phe Gly His lie Ala Gin Pro Asn Pro Cys Arg Leu Pro Ala 
15 10 15 

Ala lie Glu Lys Ala Leu Asp Phe Leu Arg Ala Thr Asp Phe Asn Ala 
20 25 30 

Leu Glu Pro Gly Val Val Glu lie Asp Gly Lys Asn lie Tyr Thr Gin 
35 40 45 

lie lie Asp Leu Thr Thr Arg Glu Ala Val Val Asn Arg Pro Glu Val 
50 55 60 

His Arg Arg Tyr lie Asp He Gin Phe Leu Ala Trp Gly Glu Glu Lys 
65 70 75 80 

lie Gly lie Ala lie Asp Thr Gly Asn Asn Lys Val Ser Glu Ser Leu 
85 90 95 

Leu Glu Gin Arg Asn lie He Phe Tyr His Asp Ser Glu His Glu Ser 
100 105 110 

Phe lie Glu "Met lie Pro Gly Ser Tyr Ala lie Phe Phe Pro Gin Asp 
115 120 125 
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Val His Arg Pro Gly Cys He Met Gin Thr Ala Ser Glu He Arg Lys 

130 135 140 

He Val Val Lys Val Ala Leu Thr Ala Leu Asn 
145 150 155 



<210> 25 
<211> 155 
<212> PRT 
<213> YiaL-Hi 

<400> 25 

Met He He Ser Ser Leu Thr Asn Pro Asn Phe Lys Val Gly Leu Pro 
15 10 15 

Lys Val He Ala Glu Val Cys Asp Tyr Leu Asn Thr Leu Asp Leu Asn 
20 25 30 

Ala Leu Glu Asn Gly Arg His Asp He Asn Asp Gin He Tyr Met Asn 
35 40 45 

Val Met Glu Pro Glu Thr Ala Glu Pro Ser Ser Lys Lys Ala Glu Leu 
50 55 60 

His His Glu Tyr Leu Asp Val Gin Val Leu He Arg Gly Thr Glu Asn 
65 70 75 80 

lie Glu Val Gly Ala Thr Tyr Pro Asn Leu Ser Lys Tyr Glu Asp Tyr 
85 90 95 

Asn Glu Ala Asp Asp Tyr Gin Leu Cys Ala Asp He Asp Asp Lys Phe 
100 105 110 

Thr Val Thr Met Lys Pro Lys Met Phe Ala Val Phe Tyr Pro Tyr Glu 
115 120 125 

Pro His Lys Pro Cys Cys Val Val Asn Gly Lys Thr Glu Lys He Lys 
130 135 140 

Lys Leu Val Val Lys Val Pro Val Lys Leu He 
145 150 155 



<210> 26 
<211> 498 
<212> PRT 
<213> LyxK-Ec 

<400> 26 

Met Thr Gin ¥yr Trp Leu Gly Leu Asp Cys Gly Gly Ser Trp Leu Lys 
1 , 5 10 15 



SD-88951.1 




25 




Ala Gly Leu Tyr Asp Arg Glu Gly Arg Glu Ala Gly Val Gin Arg Leu 



Ala -Glu Leu Trp Gin Cys Cys Met Ala Val He Arg Ala Leu Leu Thr 
50 55 60 • 

His Ser Gly Val Ser Gly Glu Gin He Val Gly He Gly He Ser Ala 
65 70 75 80 

Gin Gly Lys Gly Leu Phe Leu Leu Asp Lys Asn Asp Lys Pro Leu Gly 
85 90 95 

Asn Ala He Leu Ser Ser Asp Arg Arg Ala Met Glu He Val Arg Arg 
100 105 110 

Trp Gin Glu Asp Gly He Pro Glu Lys Leu Tyr Pro Leu Thr Arg Gin 
115 120 125 

Thr Leu Trp Thr Gly His Pro Val Ser Leu Leu Arg Trp Leu Lys Glu 
130 135 140 

His Glu Pro Glu Arg Tyr Ala Gin He Gly Cys Val Met Met Thr His 
145 150 155 160 

Asp Tyr Leu Arg Trp Cys Leu Thr Gly Val Lys Gly Cys Glu Glu Ser 
165 170 175 

Asn He Ser Glu Ser Asn Leu Tyr Asn Met Ser Leu Gly Glu Tyr Asp 
180 185 190 

Pro Cys Leu Thr Asp Trp Leu Gly He Ala Glu He Asn His Ala Leu 
195 200 205 

Pro Pro Val Val Gly Ser Ala Glu He Cys Gly Glu He Thr Ala Gin 
210 215 220 

Thr Ala Ala Leu Thr Gly Leu Lys Ala Gly Thr Pro Val Val Gly Gly 
225 230 235 240 

Leu Phe Asp Val Val Ser Thr Ala Leu Cys Ala Gly He Glu Asp Glu 
245 250 255 

Phe Thr Leu Asn Ala Val Met Gly Thr Trp Ala Val Thr Ser Gly He 
260 265 270 

Thr Arg Gly Leu Arg Asp Gly Glu Ala His Pro Tyr Val Tyr Gly Arg 
275 . 280 285 

Tyr Val Asn Asp Gly Glu Phe He Val His Glu Ala Ser Pro Thr Ser 
290 295 300 

Ser Gly Asn fceu Glu Trp Phe Thr Ala Gin Trp Gly Glu He Ser Phe 
305 310 315 320 



20 



Pro Leu Cys Ala Leu Ser Pro Gin Pro Gly Trp Ala Glu 
35 40 45 



Arg Asp Met 
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Asp Glu lie Asn Gin Ala Val Ala Ser Leu Pro Lys Ala Gly Gly Asp 
325 330 335 

Leu Phe Phe Leu Pro Phe Leu Tyr Gly Ser Asn Ala Gly Leu Glu Met 
340 345 350 

Thr -Ser Gly Phe Tyr Gly Met Gin Ala He His Thr Arg Ala His Leu 
355 360 365 

Leu Gin Ala He Tyr Glu Gly Val Val Phe Ser His Met Thr His Leu 
370 375 380 

Asn Arg Met Arg Glu Arg Phe Thr Asp Val His Thr Leu Arg Val Thr 
385 390 395 400 

. Gly Gly Pro Ala His Ser Asp Val Trp Met Gin Met Leu Ala Asp Val 
405 410 415 

Ser Gly Leu Arg He Glu Leu Pro Gin Val Glu Glu Thr Gly Cys Phe 
420 425 430 

Gly Ala Ala Leu Ala Ala Arg Val Gly Thr Gly Val Tyr His Asn Phe 
435 440 445 

Ser Glu Ala Gin Arg Asp Leu Arg His Pro Val Arg Thr Leu Leu Pro 
450 455 460 

Asp Met Thr Ala His Gin Leu Tyr Gin Lys Lys Tyr Gin Arg Tyr Gin 
465 470 475 480 



His Leu He Ala Ala Leu Gin Gly Phe His Ala Arg lie Lys Glu His 
485 490 495 



Thr Leu 



<210> 27 
<211> 485 
<212> PRT 
<213> LyxK-Hi 

<400> 27 

Met His Tyr Tyr Leu Gly He Asp Cys Gly Gly Thr Phe lie Lys Ala 
1 5 10 15 

Ala He* Phe Asp Gin Asn Gly Thr Leu Gin Ser lie Ala Arg Arg Asn 
20 25 30 

lie Pro lie lie Ser Glu Lys Pro Gly Tyr Ala Glu Arg Asp Met Asp 
35 40 45 

Glu Leu Trp Asn Leu Cys Ala Gin Val lie Gin Lys Thr lie Arg Gin 
50 55 60 
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Ser Ser lie Leu Pro Gin Gin lie Lys Ala lie Gly He Ser Ala Gin 
65 70 75 80 

Gly Lys Gly Ala Phe Phe Leu Asp Lys Asp Asn Lys Pro Leu Gly Arg 
85 90 95 

Ala lie Leu Ser Ser Asp Gin Arg Ala Tyr Glu lie Val Gin Cys Trp 
100 105 110 

Gin Lys Glu Asn He Leu Gin Lys Phe Tyr Pro He Thr Leu Gin Thr 
115 120 125 

Leu Trp Met Gly His Pro Val Ser He Leu Arg Trp He Lys Glu Asn 
130 135 140 

Glu Pro Ser Arg Tyr Glu Gin He His Thr He Leu Met Ser His Asp 
145 150 155 160 

Tyr Leu Arg Phe Cys Leu Thr Glu Lys Leu Tyr Cys Glu Glu Thr Asn 
165 170 175 

He Ser Glu Ser Asn Phe Tyr Asn Met Arg Glu Gly Lys Tyr Asp He 
180 185 190 

Gin Leu Ala Lys Leu Phe Gly He Thr Glu Cys He Asp Lys Leu Pro 
195 200 205 

Pro He lie Lys Ser Asn Lys He Ala Gly Tyr Val Thr Ser Arg Ala 
210 215 220 

Ala Glu Gin Ser Gly Leu Val Glu Gly He Pro Val Val Gly Gly Leu 
225 230 235 240 

Phe Asp Val Val Ser Thr Ala Leu Cys Ala Asp Leu Lys Asp Asp Gin 
245 250 255 

His Leu Asn Val Val Leu Gly Thr Trp Ser Val Val Ser Gly Val Thr 
260 265 270 

His Tyr lie Asp Asp Asn Gin Thr He Pro Phe Val Tyr Gly Lys Tyr 
275 280 285 

Pro Glu Lys Asn Lys Phe He He His Glu Ala Ser Pro Thr Ser Ala 
290 295 300 

Gly Asn Leu Glu Trp Phe Val Asn Gin Phe Asn Leu Pro Asn Tyr Asp 
305 310 315 320 

Asp He Asn His Glu lie Ala Lys Leu Lys Pro Ala Ser Ser Ser Val 
325 330 335 

Leu Phe Ala Pro Phe Leu Tyr Gly Ser Asn Ala Lys Leu Gly Met Gin 
340 345 350 

Ala Gly Phe Tyr Gly He Gin Ser His His Thr Gin He His Leu Leu 
355 360 365 
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Gin Ala He Tyr Glu 
370 

Arg Met Gin Val Arg 
385 

Gly Pro Ala Lys .Ser 
. 405 

Gly Met Arg Leu Glu 
420 

Ala Ala Leu Met Ala 
435 

He Leu Asn He Asp 
450 

Ser Lys Tyr Gin His 
465 

Leu Lys Asn Leu Asp 
485 




28 



Gly Val He Phe Ser Leu 
375 

Phe Pro Asn Ala Ser Thr 

390 395 

Glu Val Trp Met Gin Met 
410 

lie Pro Asn lie Glu Glu 
425 

Met Gin Ala Glu Ser Ala 
440 

Arg Lys lie Phe Leu Pro 
455 

Lys Tyr His Arg Tyr Leu 
470 475 




Met Ser His Leu Glu 
380 

Val Arg Val Thr Gly 
400 

Leu Ala Asp lie Ser 
415 

Thr Gly Cys Leu Gly 
430 

Val Glu lie Ser Gin 
445 

Asp Lys Asn Gin Tyr 
460 

Lys Phe He Glu Ala 
480 



<210> 28 
<211> 220 
<212> PRT 
<213> YiaQ-Ec 

<400> 28 

Met Ser Arg Pro Leu Leu Gin Leu Ala Leu Asp His Ser Ser Leu Glu 
15 10 15 

Ala Ala Gin Arg Asp Val Thr Leu Leu Lys Asp Ser Val Asp lie Val 
20 25 30 

Glu Ala Gly Thr lie Leu Cys Leu Asn Glu Gly Leu Gly Ala Val Lys 
35 40 45 

Ala Leu Arg Glu Gin Cys Pro Asp Lys lie lie Val Ala Asp Trp Lys 
50 55 60 

Val Ala Asp Ala Gly Glu Thr Leu Ala Gin Gin Ala Phe Gly Ala Gly 
65 70 75 80 

Ala Asn Trp Met Thr lie lie Cys Ala Ala Pro Leu Ala Thr Val Glu 
85 90 95 

Lys Gly His Ala Met Ala Gin Arg Cys Gly Gly Glu lie Gin lie Glu 
100 105 110 



Leu Phe Gly Asn Trp Thr Leu Asp Asp Ala Arg Asp Trp His Arg lie 
115 120 125 
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Gly Val Arg Gin Ala lie Tyr His 
130 135 

Gly Gin Gin Trp Gly Glu Ala Asp 
145 150 

Asp lie Gly Leu Glu Leu Ser lie 
165 

Leu Pro Leu Phe Lys Asp lie Arg 
180 

Ala Leu Ala Gly Ala Ala Asn Pro 
195 200 

Ala Gin lie Asp Ala lie Trp Gly 
210 215 



Arg Gly Arg Asp Ala Gin Ala Ser 
140 

Leu Ala Arg Met Lys Ala Leu Ser 
155 160 

Thr Gly Gly He Thr Pro Ala Asp 
170 175 

Val Lys Ala Phe He Ala Gly Arg 
185 190 

Ala Gin Val Ala Gly Asp Phe His 
205 

Gly Ala Arg Ala 
220 



■333 



Ul 



<210> 29 
<211> 225 
<212> PRT 
<213> YiaQ-Hi 



<4 00> 29 

'"-4 Met Gly Lys Pro Leu Leu Gin He Ala Leu Asp Ala Gin Tyr Leu Glu 

N 1 5 10 15 

Ql Thr Ala Leu Val Asp Val Lys Gin He Glu His Asn He Asp He He 

s 20 25 30 

O 

jl Glu Val Gly Thr He Leu Ala Cys Ser Glu Gly Met Arg Ala Val Arg 

3" 35 40 45 

yj He Leu Arg Ala Leu Tyr Pro Asn Gin He Leu Val Cys Asp Leu Lys 

U 50 55 60- 

Thr Thr Asp Ala Gly Ala Thr Leu Ala Lys Met Ala Phe Glu Ala Gly 
65 70 75 80 

Ala Asp Trp Leu Thr Val Ser Ala Ala Ala His Pro Ala Thr Lys Ala 
85 90 95 

Ala Cys Gin Lys Val Ala Glu Glu Phe Asn Lys He Gin Pro Asn Leu 
100 105 110 

Gly Val Pro Lys Glu He Gin He Glu Leu Tyr Gly Asn Trp Asn Phe 
115 120 125 

Asp Glu Val Lys Asn Trp Leu Gin Leu Gly He Lys Gin Ala He Tyr 
130 135 140 

His Arg Ser Arg Asp Ala Glu Leu Ser Gly Leu Ser Trp Ser Asn Gin 
145 - 150 155 160 
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Asp He Glu Asn He Glu Lys Leu Asp Ser Leu Gly He Glu Leu Ser 
165 170 175 

He Thr Gly Gly He Thr Pro Asp Asp Leu His Leu Phe Lys Asn Thr 
180 185 190 

Lys Asn Leu Lys Ala Phe He Ala Gly Arg Ala Leu Val Gly Lys Ser 
195 200 205 ■ 

Gly Arg Glu He Ala Glu Gin Leu Lys Gin Lys He Gly Gin Phe Trp 
210 215 220 

He 
225 



3 



<210> 30 
<211> 297 
<212> PRT 
<213> YiaR-Ec 

<400> 30 

Met Arg Lys Ser Thr Leu Ser Gly Glu Val Arg Val Arg Asn His Gin 
1 5 10 15 

Leu Gly He Tyr Glu Lys Ala Leu Ala Lys Asp Leu Ser Trp Pro Glu 
20 25 30 

Arg Leu Val Leu Ala Lys Ser Cys Gly Phe Asp Phe Val Glu Met Ser 
35 40 45 

Val Asp Glu Thr Asp Glu Arg Leu Ser Arg Leu Asp Trp Ser Ala Ala 
50 55 60 

Gin Arg Thr Ser Leu Val Ala Ala Met He Glu Thr Gly Val Gly He 
65 70 75 80 

Pro Ser Met Cys Leu Ser Ala His Arg Arg Phe Pro Phe Gly Ser Arg 
85 90 95 

Asp Glu Ala Val Arg Glu Arg Ala Arg Glu He Met Ser Lys Ala He 
100 105 , 110 

Arg Leu Ala Arg Asp Leu Gly He Arg Thr He Gin Leu Ala Gly Tyr 
115 120 125 

Asp Val Tyr Tyr Glu Asp His Asp Glu Gly Thr Arg Gin Arg Phe Ala 
130 135 140 

Glu Gly Leu Ala Trp Ala Val Glu Gin Ala Ala Ala Ser Gin Val Met 
145 150 155 160 

Leu Ala Val elu He Met Asp Thr Ala Phe Met Asn Ser He Ser Lys 
165 170 175 
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Trp Lys Lys Trp Asp Glu Met Leu 
180 

Pro Asp Val Giy Asn Leu Ser Ala 
195 200 

Leu Lys Leu Gly lie Asp Arg lie 
210 215 

Gin Pro Val" Thr Gly Gin Ser Pro 
225 230 

Gly Glu Gly Cys Val Asp Phe Val 
245 

Leu Asn Tyr Arg Gly Ser Phe Leu 
260 

Lys Glu Pro Val Leu Glu He He 
275 280 

Arg Met Gin Glu Ala Gly Phe He 
290 295 



Ala Ser Pro Trp Phe Thr Val Tyr 
185 190 

Trp Gly Asn Asp Val Pro Ala Glu 
205 

Ala Ala He His Leu Lys Asp Thr 
220 - 

Gly Gin Phe Arg Asp Val Pro Phe 
235 240 

Gly He Phe Lys Thr Leu His Lys 
250 255 

He Glu Met Trp Thr Glu Lys Ala 
265 270 

Gin Ala Arg Arg Trp He Glu Ala 
285 

Cys 



<210> 31 

<211> 286 

<212> PRT 

<213> YiaR-Hi 

<400> 31 

Met Lys Lys His Lys He Gly He Tyr Glu Lys Ala Leu Pro Lys Asn 
15 10 15 

He Thr Trp Gin Glu Arg Leu Ser Leu Ala Lys Ala Cys Gly Phe Glu 
20 25 30 

Phe lie Glu Met Ser He Asp Glu Ser Asn Asp Arg Leu Ser Arg Leu 
35 40 45 

Asn Trp Thr Lys Ser Glu Arg He Ala Leu His Gin Ser He He Gin 
50 55 60 

Ser Gly He Thr He Pro Ser Met Cys Leu Ser Ala His Arg Arg Phe 
65 70 75 80 

Pro Phe Gly Ser Lys Asp Lys Lys He Arg Gin Lys Ser Phe Glu lie 
85 90 95 

Met Glu Lys Ala He Asp Leu Ser Val Asn Leu Gly He Arg Thr He 
100 105 110 

Gin Leu Ala &ly Tyr Asp Val Tyr Tyr Glu Lys Gin Asp Glu Glu Thr 
115 120 125 
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* 



He Lys Tyr Phe Gin Glu Gly He Glu Phe Ala Val Thr Leu Ala Ala 
130 135 140 

Ser Ala Gin Val Thr Leu Ala Val Glu He Met Asp Thr Pro Phe Met 
145 150 155 160 

.Ser -Ser He Ser Arg Trp Lys Lys Trp Asp Thr He lie Asn Ser Pro 
165 170 175 

Trp Phe Thr Val Tyr Pro Asp He Gly Asn Leu Ser Ala Trp Asn Asn 
180 185 190 

Asn He Glu Glu Glu Leu Thr Leu Gly He Asp Lys He Ser Ala He 
195 200 205 

His Leu Lys Asp Thr Tyr Pro Val Thr Glu Thr Ser Lys Gly Gin Phe 
210 215 220 

Arg Asp Val Pro Phe Gly Gin Gly Cys Val Asp Phe Val His Phe Phe 
225 230 235 240 

Ser Leu Leu Lys Lys Leu Asn Tyr Arg Gly Ala Phe Leu He Glu Met 
245 250 255 

Trp Thr Glu Lys Asn Glu Glu Pro Leu Leu Glu He He Gin Ala Arg 
260 265 270 



Lys Trp He Val Gin Gin Met Glu Lys Ala Gly Leu Leu Cys 
275 280 285 



<210> 32 
<211> 231 
<212> PRT 
<213> YiaS-Ec 

<400> 32 

Met Leu Glu Gin Leu Lys Ala Asp Val Leu Ala Ala Asn Leu Ala Leu 
15 10 15 

Pro Ala His His Leu Val Thr Phe Thr Trp Gly Asn Val Ser Ala Val 
20 25 30 

Asp Glu Thr Arg Gin Trp Met Val He Lys Pro Ser Gly Val Glu Tyr 
35 40 45 

Asp Val Met Thr Ala Asp Asp Met Val Val Val Glu He Ala Ser Gly 
50 55 60 

Lys Val Val Glu Gly Ser Lys Lys Pro Ser Ser Asp Thr Pro Thr His 
65 70 75 80 

Leu Ala Leu ¥yr Arg Arg Tyr Ala Glu He Gly Gly He Val His Thr 
85 90 95 
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His Ser Arg His Ala Thr lie Trp Ser Gin Ala Gly Leu Asp Leu Pro 
100 105 110 

Ala Trp Gly Thr Thr His Ala Asp Tyr Phe Tyr Gly Ala He Pro Cys 
115 120 125 

Thr -Arg . Gin Met Thr Ala Glu Glu lie Asn Gly Glu Tyr Glu Tyr Gin 
130 135 140 

Thr Gly Glu Val He He Glu Thr Phe Glu Glu Arg Gly Arg Ser Pro 
145 150 155 160 

Ala Gin He Pro Ala Val Leu Val His Ser His Gly Pro Phe Ala Trp 
165 170 175 

Gly Lys Asn Ala Ala Asp Ala Val His Asn Ala Val Val Leu Glu Glu 
180 185 190 

Cys Ala Tyr Met Gly Leu Phe Ser Arg Gin Leu Ala Pro Gin Leu Pro 
195 200 205 

Ala Met Gin Asn Glu Leu Leu Asp Lys His Tyr Leu Arg Lys His Gly 
210 215 220 



Ala Asn Ala Tyr Tyr Gly Gin 
225 230 



<210> 33 
<211> 231 
<212> PRT 
<213> YiaS-Hi 

<400> 33 

Met Leu Ala Gin Leu Lys Lys Glu Val Phe Glu Ala Asn Leu Ala Leu 
15 10 15 

Pro Lys His His Leu Val Thr Phe Thr Trp Gly Asn Val Ser Ala He 
20 25 30 

Asp Arg Glu Lys Asn Leu Val Val He Lys Pro Ser Gly Val Asp Tyr 
35 40 45 

Asp Val Met Thr Glu Asn Asp Met Val Val Val Asp Leu Phe Thr Gly 
50 55 60 

Asn He Val Glu Gly Asn Lys Lys Pro Ser Ser Asp Thr Pro Thr His 
65 70 75 80 

Leu Glu Leu Tyr Arg Gin Phe Pro His He Gly Gly He Val His Thr 
85 90 95 

His Ser Arg ttis Ala Thr He Trp Ala Gin Ala Gly Leu Asp lie He 
100 105 110 
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Glu Val Gly Thr Thr His Gly Asp 
115 120 

Thr Arg Gin Met Thr Thr Lys Glu 
130 135 

Thr Giy Lys Val He Val Glu Thr 
145 150 

Asp Asn lie Pro Ala Val Leu Val 
165 

Gly Lys Asp Ala Asn Asn Ala Val 
180 



Tyr Phe Tyr Gly Thr He Pro Cys 
125 

He Lys Gly Asn Tyr Glu Leu Glu 
140 

Phe Leu Ser Arg Gly lie Glu Pro 

155 160 

His Ser His Gly Pro Phe Ala Trp 
170 175 

His Asn Ala Val Val Leu Glu Glu 
185 190 



Val Ala Tyr Met Asn Leu Phe Ser Gin Gin Leu Asn Pro Tyr Leu Ser 
195 200 205 

Pro Met Gin Lys Asp Leu Leu Asp Lys His Tyr Leu Arg Lys His Gly 
210 215 220 

Gin Asn Ala Tyr Tyr Gly Gin 
225 230 
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